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(54) IMAGE FORMING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize a method for forming an image without causing an 
incomplete cleaning even when a spherical toner is used. 

SOLUTION: An image is formed through an electrifying step, a latent image forming step, a 
developing step, a transferring step and a cleaning step in which a residual toner after image 
transfer is recovered with a cleaning blade. The developer used in the developing step contains 
a spherical carrier, a spherical toner and an additive having 1-8 [im volume average particle 
diameter, a shape factor SF-1 of > 140 and a shape factor SF-2 of >130. The additive occupies 
0.5-15% on the basis of the carrier volume at the beginning of image formation. 
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[oo6i] *%mzfo%*\])7<Dmnmm.\-$.2 o 

~9 0Am'/kgffc5f»^L<, J:0»iL< 

tt3 0~7 5Am'/kgT?i)5„ gSlP^Wtt^ 9 0 A 20 

ltti ! 2 o AmV k g 

l£3Mfc*!J-:/©*ffiJ:»> 1 0 /*m6Lh©*M--Ct>aHr 

'J7AWL, **!J7£fto*«*#$tffii::fi-»L-cH 
[006 2] «s5»ttojmei4, awrn^- «*) s*©i§ 

ft«»S!fllj5»tti»«»|g«BHV-3 OSrfflV^-Cff 
o fc„ «fci|*ttfflBi lO^rDi^fy KOfl-fttt** 30 

t#«>3. *+y7»±pm 

#©77 y 7*H s -a*«»i»fcv*J: 5 lc 

[0 0 6 3] #3g?H(C#53f-r y 7I4, *55«mit*Sl 
o' ~ 1 O 16 Q c mffe5 0 1 o' Q cm*}j$CDj§-g-, # 
■*»{ft±<B*ffifa s * + y7«rfl-L-C8fE*tTL*v\ jBffe 

[0 0 64] y 7o*M&ft1(H£2r&tt, 02 & 
5®f2 1 St/ 2 2 SrSEL, tttt£N£ttE&HM)PU 

tt. 2 3°c, 6 syoomMr-fimm&m+kWMkom 

2cm', If ^ 1 mm, JbSBflHSI- 10kg, 
*D«E 1 0 0 V ffc 5„ 
[00 6 5] fg*^ y 7©¥JS8tf-&tt 15~60^m 
X-hZmW* U\, sp^^-g^S 1 5 (i m*i*0>** 50 
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y Tfi*i- y 7tt%&%. cm&F&#&. c*?-r^<Dx*ft 

£L<ft<, 6 0 ^mSre^-Si, tflJifcHffc&ftSC 

* 5 41^14 2 0~4 5 n mCD«SB;aW£ U\, 
[00 6 6] sp«attS©ffli£*fel±. u— !f-|lIJr3C*i 
£$M&SJ££«HEROS (0 £ffl^T0. 
0 5-3 5 0 mn£3 2 *f$C#fl U {fcHftfi 

fo5tM4j%*SII^-W^2r , b^v\ 10 0(iW±^r« 

[0 0 6 7] ^yr, JS*nSi]©h7-ic»i-5««» 

1% HSlC&lvC, 3 0J4ffliJ^f"V7 p /W, 3 U4BR5I 
a, 3 2f*M*S«. 3 3tt**y->\ 3 4(47?, 
3 5 |±*SfK 3 6 (4®ft^ffi#, 3 7 □, 3 8 

IJayfyf- , 3 9 I4fl;fiff £^1% 

[0 0 6 8] iij^ffi(4, 2 3<C, *S*M6 0%g£ 
T. »tt5Wft*0. 04kglChT— 0. 0 2 8 k 
g fcJPxfc&^Sr 5 0~1 0 0raltl©#!)ifl' 
^SiOfilCAn. ±E©«*Tlci«feJfe««. 1500 

3Mifj-cJi»t3. i^v^T*i&ic5 o o^ y 
-^3 srofcS^jRJRrojWSSSlcflUEfi^o. oo 

0 5kg£A*X, &Hm<D&tzZ 4%1r5> 0 Z.nb%<D 
j«S*»3 2 W£U Wl k gir-TS. ft 

fc»§l«3 1 (SiJS«S3 2 t«-t-5SB^I4'>^< 1 1 

i&ft^) tcfcv^x, K§iP3 7i»e)»3iu. mmmmx 

3 6£^8fiLTK?g!+3 5<DJ±2>£2 5 OmmAqtt 

5„ w©^<fi-e3»w»§iS:tTV\ a«»*»§iMaE"*- 

5„ i(Ot#roafiLf+3 9©tt!:V (*'/u h) ir-t" 
■5, ;;^yr>t-3 8©Sl?:C (mF) 

lh5o C©S,^J©hy#M (mC/kg) ttiiHf£JlT 
[0 0 6 9] 

(mC/kg) =CV/ (W1-W2) 
iS. L, Ss*P?PJ, y 7©eS*SiNl*»< s 5 0 0^y> 
a cx^!)-yft; y^3.SrftJ7TU*5»^-lCI4, 
^ 2/->3-Srft«tfc=3r-r yT, ^Dffl(loV^TI4 h7-c0 

7, *AD^lICD«*^M 1 , ht-iM2tL. COl^ 

2 2 IC Atltz t # , 
(mC/kg) =CV/ (M3XM2/ (M 

1 +M2) ) 

[0 0 7 0] ^y70«li> »tt«ftSF-l (C 
1) MSF-2 (C2) ICFJLT, 
100<Clgl40 , 100<C2^130 
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100<C1^120 , 100<C2^117 

[0071] *v])7<nitmfrhm£>mfflx-hz>k, 

tw/«c«3 , «3t#*iBlcttSS:oltlc< <. *fc«**©»J 

[0 0 7 2] ^!) TWJF^^c 1 > 1 4 0 , C2>1 
3 0 CD4§£-|C|4, df-ryT©^*s*Jf5lC*9 % 

[0 0 7 3] ftfflt5 ht-Of ffMll, Mtt&MSF 
-1 (Tl) &tfSF-2 (T2) #TE5S;«r»£i- 

[0 0 7 4] 

100<T1^140 , 100<T2^130 

100<TU1 2 0 , 1 0 0<T2^110 

[0 0 7 5] hi— <DMVt<Oftm$>%:t UTI4. hi— 

iBIC#i-5«*#*ttSi5*t©»»«:fi«)» hi— Stf-f 
lcRj£ttffi£*^#©£j£&»*.ac hi- 

-mmm(of£6-<< /)^v««w$ hi— »i« 

Affile £ 9 ffM $ Htz h i— ft-T-Srffl v >4 C t\cX<om 

Uft&mit&lcXVMi&Ztitz hi— tcoV^TI4. ^"tfe 
SWKTVhi— (*y^-M^cfe) S^-i 

ico^-Cte. a»* V W-mitZtUt h ©£#3 £ t *sffl* 
5. *ffi©¥*t*hi— tt. iSv^fcl^feSr* LTl^fc 

01 hi— <otm.it. &WWit$:W\?>Z\k 
[0 0 7 6] $e>i-(4, ->*xi*lCjlJ£;-etS 
£?\z hi— K3T/i'*/H||3S*rt)fc*. v-^A-SB# 
«rfi£KJ:9J&a3ftfc.fc5fc hi— as$f£LV\, ceo 

3T/->^/ntitco^ffli4, hi— 

ft 5 C i: ft < »y n y 3- >^tt^#^T*# 5 d t f4§ ? 
hi— lCitULT> 3':cA'flBft«>ft£S£1-*R3£ { , 40 

[0 0 7 7] (6?fiS#©/c»l£f4=7&ro±fc5/£#i 
L-C»4ffilMfc;jiMJjKiS*ff* t < , A S TM D 3 4 1 8 
— 8 *CfH«L S Hfc D S C 9&??fcft£t tefc it 5 ^ <4 V 
ftfctT-** (M£) 4 0~9 0t**tft^W s 

#* u v \, m± f - * * 5 4 o < c*«-cifo 5 £ (s^k^fe 
«*aff*s«i<*5«iaii-*>5. Si-a:s»^*?ii-4 so 
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9 hi— tfitf-tfcSii^fcis^-Ctt* *3Kfltft:4>-e3ite 

[0 0 7 8] (KjA) ©?&g©fiJ£lCI4, 

& tijg|5Wi&g*it jEf4'f V i? «7 A t W&<r> V \ ft 
ft©ttEtco^TI4^yi^A<Diifl?ft£ffl^S 0 -th> 
7VW47/W5 -<7 i!!^ySrffll^S8ffll:^V?:t s/ 
h L, g-i&iigl O'C/m i n. -CSJSSrfi^o 
[0 0 7 9] iSfoikgM'g.k LTI4> /<77-f^7j/^ 

[00 80] ffittflSj&fcKtt h i— JaH^- 5 ~ 3 0 S 

[0081] h i—$tf-\a-it\-m\$:tt5--fz> z.tam 

a-C*fe5„ hi— ft*&WZftm\XW8.1rZ>z\b\z£. 
*)» hi— ir^-y y 7\ fe5VM4 hi— ^ffiZOfflir 

«-Wiia*»fti-5itTa««!io*iM!fe*rti±**v, $ 

[0 0 8 2] ^^JtLTJ4. ^M^b^fr (iWkr 

ft^^^, f-^y®?^ hnyf7A, m 

te-tvtj*, we*?**'*?**, mttvK mtm, 

ft if) . ->y*J»», ^yfh77 

o. 2 timUTX'hzz.bi)W$. l\>\ mww-Qtmft 

0. 2 0 mfc«*$fc*»tti6M£TU m^St/lS^Bf 

[00 8 3] *h*»|Ofigffl fif4. h i— ft^F- 10011 
gBICttU »4L<I40. 0 1-1 oattgB s J: *» »4 
L<I4, 0. 0 5~5fil:ai!i 5 fflVMbtv5„ ^-Ss^Jtt. 

[0 0 8 4] ^-^]I4, BETjfelCJ:5«*»3tlCj:o 
fcit*S«/J 5 3 0 m /g«i, #lC5 0~4 0 0m 2 

[0 0 8 5] hi— ^t^gs^tOg^ll^. 

6c c©J:5lcUT»&nfchi— I4«1t = -h*+y 

^ICtft^F-rS^S^I^O hi— ©W«-*U~2 01 
*%. 4 9»*L<(41~1 0fift%rol5iaT*fo6Ci: 
«s5MMF»f -C© hi—- cDftmttS-cD&X'timvh 
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s 0 -jfcaaiMMBi'© hi— «*»**i5~i o o 

(15 ~ 6 0 n C/gffc5, 
[0 0 8 61 h+-^Kiti-5^j*t LTI±> £*tti!B 
&t>**fe#J, *©fl&©rtSs*B&*»S«[U 
*P!*»»»ili-**ft«s*if6*i*. hi— ©*S*»» 

#y f =/v h/P^>-(DjD#^^U>fl^ft:!5>e>#P)tT-5 
V y o= hy /v — r yTis&M&tiwtDZ ^f-uy^M 

/hims, w >-»flg, y * * * y A>m 

81, ^ySKt=^ ->y =>-v»Bt ;BI^#flBT/v 20 
¥fi»*«itWit LT^-rs^y^^r/HtSI ; *y 

[00 8 7] hi— ©Ug^fct fCte, #^BS3 6- 
1 0 2 3 1 ^<&$g, #BBBg 59-53856 -5§-£:f8, # 
WBB5 9-6 1 8 4 2^-&##l£i£'<f>ft-0>5«giSa 30 

-*&:frfcKft*3ft-&*LflS«£-:frifc«:ffl^ hi— *» 

[0 0 8 8] ^WI-fcVMTIthi— ©l«#ftSF- 
1 (Tl) £1 00<T1^1 40WSF-2 (T 
2) ?;100<T2S130!:3yhB-/K'#, tfctfc 
W^lC&g^#* s ->^-7°'C3~8 mnglfflWf 40 
hi— iS»C>H5#ET-C©. *fctt» WETT*©!!® 

[0 0 8 9] femtsMnz h-^-it^ticrt^Mk-frL 

©Siffei: LTIi, *^«Efr+-C©*t**©«tt*±S* 
*»«t*)fi«C^«jK©*Sr/h*<KSL. MI-'>»© 

iSfctfl-* hi— ft**** S. hi— ©St 
n-f K{tfflt1-55>^I©aS-^8siP**^x.5*&^ 50 
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B^««**W»i"5wilcJ;9 9f*© hi— 
[0 0 9 0] hi— ©^»«flgt LTIi, 

fi#tfci::J:3B:Shi— Sr»5*-*fel=*5V»TI±, ^ftC* 

[ 0 0 9 1 ] ft&ftKli, ; o (m-, p-) 

-t=f-As7s?-\/y s m (p-) -x.f-fr7>f- VV<T>%\% 

y^SKT-wK (^?) 7^y^f 
7y/K (y^) 7^ y /wse^-zJ', (^^)r^y 

/l'S2-if^^f->/K (y?) 7^y/v»-^f/v 
/W-©$0# Ti7 y /um^XT^&fo ; -f??*- 

y, -fyivy, ->i?a— 7^yo = 
hy;K y/v^T5 h*©*af xyltlWJK 

[0 0 9 2] zixbn. HMtt*fctt-«»tttm]R** 

y-7-^VK7s/^m2)iSI I I - P 1 3 9~1 9 2 
(John Wiley & Sons ttjg) (CfESi© 

sis#7*<&i£fig (t b ) a o~7 St**-*-* 

Sd 5 4 O^**©^^!*, hi— ©«#££«•*£» 

5f£©±#£t>fcibU hi--©#-g-(c 

U Ht-OHPiB&©^tt^iST1-5o 
[00 9 3] 0.»*flS©#**i. y/v/^- ^->3 
>^D7F^77^- (GPC) izzvwfeZixZo Mr 

* v-mm*^ Yivx-V^X-l O^IBJttUlSrtf o 

&%niit'&* fh7tKD77V (THF) tc"5j}tL. 
fc^rKSr^TS^O . 3 M m©W^Jtt^ X7 -< 
/V?-X't>T&Lfr-V->7/\'Z$*-?-XtiMl 5 0C 
SrfflV%, *9^««ttBBfD«I»A-8 0 1 N 802, 
803, 804, 805, 806, 8 0 7 UWM 

[0 0 9 4] *#^ftfc«tflg/£#©&¥EJ#^a (Mn) 
l±, L<l±500 0~1 0 000 0 0 Xfo ") , Mi; 

(Mw) tftspJS^» (Mn) ©it (Mw 
/Mn) ft, 2-1 0 0 Srijrf fl.S8Mi##4 U\ 
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[0 0 9 5] 3 7/->:c/HS5!«:ff1-5 hi— tt^SrK 
»«-«IHI©ftlc!Elc«t«lltteS!lP*L»5C4:4«» 

7**>y-m 10 
hi— iLTIi, «»-C*^»ift9IBft h-*— o« 

[oo96] fl-s&if ig£ w-r ?> h i—m^omm\z $ p, 
[0097] ±a?©**wft«]isa©^5^«g»ja*i4, 

»yn y*y^tt©3&*3fi±©fc»*»*MB/I©# 

K*»»JKS K Hftmttffl -t © »«tt»»^Wt«lP 

[0 0 9 8] *HW»B8J|*rRit5*ftiL-Ctt, fcKR 
5feSil5fc©"Ctt*V^fll(,tJf gt-p© j; 5 ft^jfetfs^lf 

f>ii5. 1. «£KJS&¥, *fcl±»T*» Kf&SWc 

tf. *£M*6*!l&S3!lDLfi£-«:fT5#&, 2. 
CT, ffitttttlfi. MMfflH. SWOT**** 

icjSi:Tj»«i-j:»»@*s-fr5*ife. 3. &m\a&t 30 

[0 0 9 9] #»Ht;:fflVMbita*fe3tfeSiJi: Lt*- 
[0 10 0] J^a-m&mt LTfi, i^7Vft-& 

'f y^f v Ky y Wb^-ft, 7^7*;^*, 

TV&JUSft:, *=f-Vft&m, 7!);V7U'^«cft 40 
atSftafls^lfcjWBv^ttS. c. i. f 

13, 14, 15, 17, 6 
2, 7 4, 8 3, 9 3, 9 4, 9 5, 1 0 9, 1 1 0, 
111, 128, 129, 147, 168, h 

[oioi] ^i£ytmm\t Lnx m&T*/{£& 
i-?y KWk^-t), **a*fu-^b**. t7h-* 
^y ^v^m^mi 5>n*. jMfcftiai, c. 50 
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I. W>'H'7h2 > 3, 5, 6, 7, 23, 4 
8:2, 48:3, 48:4, 57:1, 81:1, 1 
44, 146, 166, 169, 177, 184, 18 
5, 202, 206, 220, 221, 254 tf^lCff 
4 U\, 

[0 10 2] *sTVm&Mt LTI4. ^yfo'>7~> 

n\s-*ik&V>)%&mfbixZ>o Af«?)Kli, C. I. 
t7>y h^/U-l, 7, 15, 15:1, 15:2, 
15:3, 15:4, 60, 62. 66 ^tf>#(C#if (C 

[ 0 1 0 3 ] «fefflii, $7- hi— ©#3\ fefcfi, 
JHftttu OHPiSWtt. hi— *~©£«c 

tt©^e>a«sii5. »*fe»i©«*p*tt. wffii o 

0fifigP[^Ll~2 Ofifi^iBLTfflV^nSo 
[0104] hi— lcfflv*fc;h,5flf*IH«SI& LTte, 
&*QWt)©a 5 flJffl-T?#.5o #7- hi— ©»^tts & 
IC, fcfeXttSfcfe-? hi— ©»m^t°- K^iKfio- 
JE©»*ft*SSLT«t«p-C# aflfWSWWtfff* b 

I0105] fiixtf, *#%mtmmmk\,x* 

/U$E, •/7/v*/i't!Jf-/w8 > t7H| 1 ^-f^A-^ 
>»X»4 J E:4ie>©R*«:©A*ft^'«l ; ^A'Sfr^KXtt 

; ; JWfcfctt ;*^-^7u-y? 

LO. 5~1 0 U\, LfrLfr&b. ffiM 
MWfflO) hi--$L^<»mw*&mX'l-ite\ / \ 

ioio6] s.mm^m\cx>) hi— 
m&\zi^ m&mmtLx. 2, 2' -7/^- 

(2, 4-v ! ^f/W<VD=[-!J/U) , 2, 2' -7'/ 

hf^^yyfDihy/w 1, 1' -rytr* (->*n 
^ty-i-*^=hy;w, 2, 2' -7/t'^- 

4-yh*->-2, 4-^f/W^o=FP/K 7 1 / 
fx^f yT'fo- h 'J ^©»#Ty*3RS£-M*&SH ; 
y^/^/U3t-df--> k, y ^/uj-^/py h 
K, V7u¥/\"S./\,jr*i'j3—i$*— h, ^yvt 
h K^/Ut^fyK, 2, 4-y^DP'<y , /'fA"</i't 

[0 10 7] lgl^F^»l©^0*l4, Bff)i-t5m3- 
Sli «t 0 «ft+«38*-»ttiC (4*ftftlC*t L 0 . 5-2 

ofift%^ip$*tffl^f>ti5c fi^M*&3W©«att. a 



(11) 

19 

[0108] hi— LT$iBfi£-£fiJffl-f 

y u^^->^, y^&TA- 

a, es^y^A, •o- hi--r h, ->y#> r^^-rm u 

^/Hr/m-*©-*- h y xVT^a^if e>*i 

ffltt, 0 0«ftSB!cML-C0. 2-1 

0. 0S*«*ttfll1-a*#&* Lv\, 
[0 10 9] Cft&aiftSItt, rfr|R©fc0>$:*©**ffl 

mit<Dtztf)<D0. 00 1-0. 1 fiftS5©#ffiffitt»J^ 

"f'y^m.mi- hy ^, r h^-rv'/HBfc&i- h y 
^y^x^/UcSKi- h y **5vH8l*i- h y ? 

[0110] hi— ©«ii*fejci:afi^*tfes:fflv^ 

hi— *»3t1-5»* s ^rfB-C*>5. ¥»fl£T»KlMMfc4JJ 

< HHlftft«rit«ji>b*5i8[»40fa© hi— ttW 
5. *©^4#»£&ai|©f£fflKJ:'). $A^#»i$:# 

fcmim. ±rfLLtt hi— SfSrft*- 6ig^«t»)lHlitSl 
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0 0 Mi;g|5lc*t LTtK 300-3000 fiftgl$£r:9-Sc!£ 
[0 111] hi— tt»»L-Ctt«»*«rMKLTtA 

LV«^*^Wi-5 hi— KSSit 

"C§5. 

[0112] **W©iSiftJBj5fe*fti-ov^Tlli^-r5. 
[0113] *»Woiift»fi»*j£J4. 3Mttti«f#± 

«is ; &mmwmz&ft zntc*^vT s h i— s. 

SftlS ; H&lSI-fc^TS&Sftfc hi— ®«t*(E 
-f5hi— fc, tt«#fl£lcffi» 1'- 

•So 

[0 114] ««ISIC*JV^T. *MM5*ti: LTI4. 3 

#s***mgBtf. av, n-?-, rt*77 

[0115] aHMWtiawa^T, BtfcBjt^ai t 

[0 116] *»W©iH(feJKfiK^ife^*stt55liftxa 
[0 117] S<feISt;fcV^TI4. a^ffi^'C-m^-'W 

tx&%ubi- set aw* u\ Enjp-rsmjE^jtjtic 

^ y-^v^T?ro hi— O0iR45ft»lcfffcn5J:5lc 
E|l5Dl-53£)5icfijc^(41 kVpp~3kVppt*fo 
•9,0. 5kHz~3kHzf*55rtA ! ^U\ 1 

k v P P o . 5kHz mmx'tii, mrnvtR 

mt>$7'}) A>3§£L-^i-< 45. 3kVpp, 3kHz 
SrSxSt y-^KiSB&^&^II^L^-^fcS. 
[0 118] 4fc«3t#i:Sttl»Jfi«f#tt. 

■5 t SaiD»l^<a3tft:|i## LT ^ y -= y ^ttlcff* ^» 
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[0119] *fcaffc#5*;i lth, Kcsfc-es>sc 

[0 12 0] «3t*i:UT»4^*D©fc©)iSfi]ffl-C#5. 

ft* O P C^ftftii, *B#J£ttffi 

[0 12 1] (G^ISIwfcVT, LTtt, 

So 

[0 12 2] C¥IS-e(E^$*vfch^-{(ltt. «*X* 
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[0 1 2 V 3] te¥IStcfcv^xe¥$iv/j:*»o/i 

hi—tt, m%fc<Dmm\c%&Lfz9 ])-->97u- 

10 [0 12 4] 

[0 12 5] Si**l8W©ii«yK**ftlCttffl$*L5 h 

i— . Sft*+!J7©ttK» Rii;fr«M*&w*-J-s. 

[0126] (hi— l)21fflEgoP77 
^3tpW^^y^7jc7 1 oaft^BI-x 0. lM-Na 
3 PO,;tog?£4 5 OSfiSBSr&AU 6 OtlcM&Lfc 

20 S) Srffl^T, 1 2 0 0 0 r p m^Tif # Lfc 0 miC 
OM-C a C 1 2 7ki&i&6 8fifiS5£&*l-®!nJ 



1 . 

U 

[0 12 7] 



lx 



) ^fl/V 16 0fii;g5 

n-if^7^1)l/-h 4 0Sft&5 

OtfeSI) e^yH/yK2 0 2 8 MSB 

(flfttMSMRl) 2 , 5 - v=- t e r t y ?7H*© A 1 (t,£* 

^7-,VUy97- (*C<tJ^7 5t:) 10fi495 

*-C'6B#MRJ£$-frfc&. 8 01CC1 0«*Ma£-*tffc. 

[0130] *^sjc»TasiE±ja«B*ft9u. 

^JDxiTCa 3 (P04) 2£&8¥U itiS, *Sc. IE 
[0131] fcejvfcitfeRiMfc* 1 0 Ofiftttlcft L 

■c, ->y *si*o*ffi^v'7>'*y7 ,, y y^watf^y 

=.->-^-^/w-C^7K^SLfc^7Ktt->y*5rl. 71 
ft«S**U hi— »e>iifchi--i©»:R 
fi^Sl'JSLfci:^ SF-lims, SF-2*i 
1 2 0-Cfcofc„ 
[0 13 2] 



[0 12 8] _hlE*Qf^CD -5 *>> ffelli'/- t e r t - 

f>. Mttffj2, 2' -TV'f* (2, 4-v^ivW<U 
n^hy/V) 1 0fi*W*JPiT*llPL. 

[0 1 2 9] B9E**5=5rf—©2 y v Y ivy y 7,^4? 

T, 1 O 0 0 0 r p mf2 O^fffi^L, 
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